The environment can be defined as the whole system where the history and culture of people who live is constantly utilized while forming them with all natural beings in relation and interaction with each other. The ecosystem has changed with the impact of occasional natural events, and has reached a balance. However, since the first existence of people, they started to increasingly form the natural habitat in the way they desired, which led to a fast deterioration in the natural balance of the ecosystems. In the beginning. Such impacts were very limited; however, they had reached a momentum after the industrial revolution.
INTRODUCTION
The balance had started to be on the negative side of nature in the relationship between nature and mankind. Due to the production, methods and mechanisms of mankind, it had become very difficult for nature to protect itself and stay within the tolerance levels through the regeneration opportunities; and it even reached an irrevocable process. Additionally, there are many examples. The seasons are changing, the glaciers are melting, the forests are destroyed wildly, the air that we breathe is loaded with poison and our ears, eyes and brain are being filled with noise, concrete and metal pollution. The basis of environmental education is the protection of nature and natural resources. In addition to providing information, environmental education should influence human behaviour. The main objective of environmental education is to provide positive and permanent behavioural changes and ensure the active participation of individuals in the problem solution. An effective environmental education program is only possible with qualified teachers with positive environmental attitude and who are sensitive to environmental problems. Only such teachers can give knowledge, raise awareness of students about the environment in addition to contributing to the development of values and attitudes of students (Yıldırım, 1996) . The students with negative attitudes towards the environment are considered to be less sensitive to environmental problems and even create problems against the environment (Uzun & Sağlam, 2006) .
Another reason that leads the students to a negative attitude might be their lack of knowledge on the environment. The students have very little knowledge about the concepts of environmental education; they do not know the meanings of concepts and they do not completely perceive such concepts (Atasoy & Ertürk, 2008) . Students learn the correct information from the printed and visual media rather than their families or at schools, which might be another reason for the lack of knowledge among students on the environmental (Darçın, Bozkurt, Hamalosmanoğlu & Köse, 2006) .
There are a total number of five scenarios regarding the problem solving skills of students. These include Environmental awareness Ecosystem, Environmental events and Environment and humans. The problem "what is the impact on the problem solving skills of students?" was discussed based on the findings generated from the scenarios in relation to the problem solving skills of students. The high level of total scores among groups indicates the effectiveness of the curriculum since the application of activities was in accordance with the 5E learning model. The students were familiar with the topics via activities and the scenarios and topics were interesting for the students (Balgopal & Wallace, 2009; Gül & Yeşilyurt, 2011; Özsevgeç & Artun, 2012c) . The scenarios were interesting, suitable to the levels and related with the everyday life problems. Through the modular curriculum, students had the chance to do research within the framework of various projects and ensure the correct description of existing problems, and to reach effective outcomes by following a systematic order such as the options required for solution and selection of the most suitable method.
Such circumstances might cause the development of negative attitudes towards the environmental among students. The abovementioned problem shows that the activities and practices at schools, which would ensure environmental awareness among students, help them to solve environmental problems and develop their problem solving skills, are not sufficient (Özsevgeç & Artun, 2012a; Şimşekli, 2001) . At this level, all efforts would not go beyond the identification of environmental problems and transfer of theoretical information about the reasons for such problems to the students. As a natural outcome, the students would not create solutions for the environmental problems, would not form environmental awareness, would not maintain their conceptual learning and attitude change, and hence would not develop their problem solving skills as they would not have active participation in the solution of environmental problems (Taycı & Uysal, 2009) . The 5E methods is believed to be useful for these kind of tasks.
The following paragraphs include explanations of both the 5E Learning Cycle phases and the major tasks for the teacher and students in each phase (Bybee & Landes, 1988; Stamp & O'Brien, 2005) . As for the 5E methods, it represent five stages of a sequence for teaching and learning: Engage, Explore, Explain, Extend and Evaluate. As The 5E learning cycle leads students through a sequence of learning in which they become engaged in a topic, explore that topic, are given an explanation for their experiences, elaborate on their learning, and are evaluated. (Wilder & Shuttleworth, 2005) .
Engagement phase (E1): The teacher assesses students' prior knowledge and engages students in learning a new concept. The teacher also helps students make connections between prior and present knowledge, and helps to organize students' thoughts about the learning outcomes of present activities.
Exploration phase (E2): The teacher provides students with a common base of activities reflective of present concepts and skills. Students complete activities by using their prior knowledge to generate new ideas, to explore questions and possibilities, and to execute a preliminary investigation.
Explanation phase (E3): The teacher focuses students' attention on a specific aspect of their "engagement" and "exploration" experiences, and provides opportunities for students to demonstrate their understanding or skills. The teacher can also use direct instruction and guide the students toward a deeper understanding of a concept.
Elaboration phase (E4): The teacher challenges and extends students' conceptual understanding and skills. Students learn to develop broader and deeper understanding and skills, through the above three phases.
Evaluation phase (E5): The teacher evaluates students' progress toward achieving the instructional goals. Students learn to assess their understanding and abilities.
A modular curriculum organises multi-dimensional activities covering plant and animals. The modular curriculum allows the 6th and 7th grade students to observe the features of plants and animals around them just like a scientist, to take notes and share those notes in the classroom, all of which contribute to the understanding of such concepts. Another significant component of the designed curriculum is that during the learning process, students are always active, namely students actively participate to the activities, observations and in-class discussions. Within the framework of the designed curriculum, the achievement tests were utilised to identify the products of students while projects and self-assessment were used to reflect the performances of students, as the aim is to demonstrate to the students all aspects and allow them to assess themselves. Hence, the curriculum might have allowed the students to constantly review themselves to identify their deficiencies (Özsevgeç, 2007) and improve themselves. Such a feature of the modular curriculum might have improved their conceptual understanding. It is easy to interpret this as the more suitable education strategies are, the better it is for students.
Contribution of this paper to the literature
• The developed environmental education modular curriculum would provide more chances to students in the class environment so that they would be more effective, and would facilitate them to think on the environmental problems that they would encounter throughout their lives, generate solutions and lead to solving such problems.
• The modular curriculum would help students to work towards a solution for of the environmental problems around them, and become individuals with environmental literacy through increasing their knowledge of environmental topics.
• The environmental education modular curriculum would provide guidance to teachers with regard to the environmental education with the activities developed suitable for students effective in the learning process of students, economical as well as being easy-to-use, and lead them to appreciate environmental education.
With that feature, the utilisation of methods and techniques like group work, brainstorming and discussion during the same lesson might have improved the conceptual understanding of students (Coca, 2013) .
Despite of the fact that there is no significant difference between the environmental attitudes of students, the provision of an interactive education process opportunity to the students via the designed curriculum (Sarıay, 2008; Taş & Seçken, 2009 ) and application of students oriented practice together with various features might cause a change in the attitudes of students. The outcome of the designed curriculum supports such studies; and the use of different methods and techniques in the application might have increased the attitudes of students (Ergin & Okutmuş, 2007) . The lack of supplementary education tools cause a major deficiency in environmental education, as such tools cover the relevant benefits/topics, support the environmental education concepts with enriched activities and facilitate the students to generate solutions to environmental problems.
Therefore, the aim of the environmental education modular curriculum designed in the study is to identify the impact on the conceptual understanding and academic success of 6 th and 7 th grade students in North Cyprus.
MATERIAL AND METHODS

Data Collection Tool
The data collection tools of this research are "Achievement Test Based on Chapters", "Environmental Education Attitude Scale", and "Environmental Activities Assessment Survey" based on the sub-problems. "The Integrated Multiple Case" pattern, which reviews all data as a whole, is a part of a specific case suitable for the nature of the study, and is used in the five different chapters under the modular curriculum designed for this study had formed multiple variable. Each chapter is analysed separately to understand the internal changes and process, and then to understand the efficiency of the implementation process (Cohen & Manion, 1989; Çepni, 2010) .
Research Sample
During the pilot and original implementation of the research, it was ensured that the researcher would perform the research much easier; the researcher would be enthusiastic and voluntary during the application; the students would show similar characteristics from every aspect and the physical facilities of school would be suitable for the research. The sample of the study comprised of a 30-person sample group from two schools selected using the random sampling method. The sample size and implementation of the study are given in Table 1 .
Prior to the performance of the pilot study, the teacher, who would help the in the implementation was discussed with in relation to the guide materials and assessment tools and provided with the information on the guide materials, assessment tolls and period of administration. Information exchange was also conducted with the teacher that would help in the administration prior to and after the lesson about what would be done. As the pilot and original study were both conducted by the same teacher, the related teacher was observed to be more experienced during the original study. It is known that the teacher had knowledge on the 5E learning method and was giving consideration to apply such a model in his classes and conducting activities accordingly.
The willingness of the assistant teacher in such activities contributed to bringing the guide materials and data collection tools to the final shape as the teacher adopted the pilot and original study, was helpful as much as possible and in providing information about the status of the students. 
Validity and Reliability
The reliability and validity of data collection tools of this study are crucial. Therefore, the reliability and validity of data collection tools must be conducted. The data collection tools were tested through a pilot study on the 6 th and 7 th grade students of Atleks Sanverler and Turk Maarif Koleji located in North Cyprus.
In consideration of the evaluation of collected data, the data collection tools were found to be valid and could be used in the study. Under the modular curriculum, there are achievement tests for five different chapters. As a result of the pilot study, the Cronbach's alpha reliability coefficients of tests were .791 for the "Environmental Awareness Chapter", .743 for the "Ecosystem Chapter", .891 for the "Plants and Animals Chapter", .816 for the "Environmental Events Chapter" and .823 for the "Environment and Human Chapter" respectively. Such reliability coefficients can be considered as good and suitable for the study (Büyüköztürk et al., 2017) . The Cronbach's alpha reliability coefficient of the environmental education attitude scale was calculated as .892, which could be considered as at a good level (Çepni, 2010) . The Cronbach's alpha reliability coefficient of the environmental activities assessment survey was calculated as .761.
Data Analysis
The research data were collected through the environmental education attitude scale, environmental activities which included assessment surveys, scenarios on problem solving skills and achievement test. In order to identify the variance in the environmental attitudes of students, t-test, frequency of answers in the environmental activities assessment and daily notes of researcher for the observations were analysed.
The SPSS 20 program was utilised to statistically analyse the findings from the environmental attitude scale and achievement tests. The achievement tests, which would be used as preliminary and final tests of chapters, were conducted to measure the change aspect of knowledge levels of students for each chapter. T-test analysis was conducted for the identification of whether or not there is any significant relation between the final test scores of the five chapters in the modular curriculum. The views of students regarding the activities of student guide materials were identified through the environmental activities assessment survey. Pilot activities were performed for the guide materials developed in the study and an assessment was undertaken accordingly. Evaluation of the pilot study results, the guide materials and assessment tools prepared for the original study were administered on the last 2 hours of lessons during the 5 weeks as the complete 2nd semester of 2016-2017 academic year was the original study period. Firstly the research problem was determined for the application of the environmental education modular curriculum. A literature review was conducted. Chapters were described as; environmental awareness, ecosystem, plants and animals, environmental events, environment and humans. Guide materials were developed and environmental education attitude scale, scenarios on the problem solving skills and an achievement test were administered. The preliminary and final tests were conducted and then finally the results were reported.
Data Collection Tools
The achievement test developed for the five chapters of the research "Environmental Awareness", "Ecosystem", "Plants and Animals", "Environmental Events" and "Environment and Humans" were used in the analysis. For each of the chapters, the analysis results of the achievement test results were identified. After the evaluation of the preliminary and final test results of the achievement tests were administered to the sample group, a t-test was performed to identify whether or not the difference between the preliminary and final tests were statistically significant. The related results are given in Table 2 . Table 2 , there is a statistical significant difference in favour of the final test For the Environmental Awareness Chapter, p = .000, p<0.05), for the Ecosystem Chapter, p = .003, p<0.05); for the Plants and Animals Chapter, p = .005, p<0.05); for the Environmental EventsChapter, p = .001, p<0.05); and for the Environment and Humans Chapter, p = .003, p<0.05.
FINDINGS As seen in
The problem of study was "Is there a significant effect of the designed environmental education modular curriculum on the environmental attitudes of 6 th and 7 th grade students from the schools in North Cyprus?" The objective in using such assessment tools is to reflect the changes in the environmental attitudes of students in detail. After the evaluation of the preliminary and final test results of achievement tests administered to the sample group, a t-test was performed to identify whether or not the difference between the preliminary and final tests are statistically significant. The related results are given in Table 3 . Table 3 , there is no statistical significant difference in favour of final test among the preliminary and final test results of students (p = .007, p>0.05).
As seen in
The problem of the study was identified as "What is the effect of the designed environmental education modular curriculum on the problem solving skills of 6 th and 7 th grade students from the schools in North Cyprus?" There were a total number of 5 scenarios regarding the problem solving skills of students in the "Environmental Awareness Chapter", the "Ecosystem Chapter", the "Environmental Events Chapter" and the "Environment and Humans Chapter". The findings with regard to the application of scenarios on the 6 th and 7 th grade student groups in the North Cyprus are given in Table 4 .
During the application of this skill, we used five steps. The first step was "determine the problem", second step was "collection of information", third step was "investigation of probing solutions", fourth step was "determination of solutions ", and the final step was "problem solving. " As seen from Table 4 , the ÇB group got 114 points in total, the EK group 93 points, the BH group 97 points, the ÇO group 96 points and the Çİ group 101 points.
The environmental activities assessment survey was conducted to identify the views of 6 th and 7 th grade students from the schools in North Cyprus about the activities in the student guide material. The survey has a total of 22 items and is in the form of a 5-point likert scale as ranging from "Strongly Agree", "Agree", "Neutral", "Strongly Disagree" and "Disagree". The complete arithmetic averages of data generated from the environmental activities assessment survey are given in Table 5 . 
Students can only get 7 points as the lowest and 27 points as the highest
According to Table 5 showing the arithmetic average of environmental activities assessment surveys, the average of the ÇB chapter is between 3.17 and 3.66, that of the EK chapter between 3.21 and 3.82; that of the BH chapter between 3.17 and 3.66, that of the ÇO chapter between 3.17 and 3.65 and lastly that of the Çİ chapter between 3.22 and 3.66.
DISCUSSION AND CONCLUSION
After the evaluation of the preliminary and final test results of the achievement tests administered to the sample group, a t-test was performed to identify whether or not the difference between the preliminary and final tests were statistically significant. There was a statistical significant difference between the preliminary and final test scores of the 6 th and 7 th grade students in favour of final test: Environmental Awareness Chapter, p = .000, p<0.05), Ecosystem, p = .003, p<0.05); Plants and Animals, p = .005, p<0.05); Environmental Events, p = .001, p<0.05); Environment and Humans, p = .003, p<0.05.
Following the assessment of the preliminary and final tests in relation with the achievement test applied on the students for the "Environmental Awareness Chapter", the statistically significant difference between the preliminary and final test scores of students in favour of the final test indicated that the modular curriculum leads to an increase in the academic success of students and the clarity of related outcomes of the modular curriculum for the students contributed to the learning process of concepts and enhancement of academic success. The designed curriculum created a discussion environment for students and led them to organize discussion activities on the concepts. This discussion can be considered as a contribution of the students to discuss the current issues and help them to reach solutions. Therefore, the modular curriculum enabled the effective learning environment given in the literature and thus would improve in the future. The environment, environmental pollution, waste and prevention of environmental pollution are the topics on the agenda. The modular curriculum emphasizes the issues of recycling and waste; gives sufficient time to learn such concepts and leads to a positive change in the conceptual understanding and academic success of students by constituting unique outcomes in relation with recycling. Such a situation can be interpreted as a separate environmental education lesson that is effective in improving success in terms of conceptual understanding and academic success (Akyol & Kahyaoğlu, 2012) . Since the activities are in compliance with the 5E learning model, the students are able to recycle paper and understand the concept of recycling in addition to facilitating better understanding of concepts conducted under "the problem solving" step (Özsevgeç & Artun, 2012b; Şahin, 2010) .
Following the assessment of the preliminary and final tests in relation to the achievement test administered to the students for the "Ecosystem Chapter", the statistically significant difference between the preliminary and final test scores of students in favour of the final test indicated that the modular curriculum leads an increase in the academic success of students using the modular curriculum. The modular curriculum and studies of Ramadoss and Poyyamoli (2011) and Lindemann-Matthies, P. (2002) regarding the importance of bio-diversity and its provision within a curriculum have similarities. The designed curriculum provides bio-diversity under a curriculum together with the outcomes and activities, which might find solutions for the deficiencies of related studies and improve the conceptual understanding of students. Since the modular curriculum allows students to merge different activities and correlate the concepts, it is considered as contributing to the realization of learning by bringing the mental functions of students to the high levels. The efficient use of the 5E learning model can be interpreted as improving the conceptual understanding (Artun & Coştu, 2013; Gül & Yeşilyurt, 2001 ). On the other hand, another feature of the designed curriculum is that the activities are suitable for students and they are able to understand the concepts themselves. The modular curriculum enables the use of alternative teaching methods and techniques that are more efficient in environmental education rather than the traditional teaching methods (Coca, 2013; Lindemann-Matthies, 2002; Manolas & Leal Filho, 2011; Ramadoss & Poyyamoli, 2011) . The longer and more comprehensive learning environment provided to the students through the modular curriculum allows students to improve their critical thinking skills and contributes in finding solutions to the problems. Therefore, a good learning environment of students have a major place in learning concepts (Bukova-Güzel, 2008; Tafrova-Grigorova, Boiadjieva, Emilov, & Kirova, 2012) .
Following the assessment of preliminary and final tests in relation with the achievement test administered to the students for the "Environmental Events Chapter", the statistically significant difference between the preliminary and final test scores of students in favour of the final test indicated that the modular curriculum leads an increase in the academic success of students in terms of the Environmental Events Chapter. The study of Thornber, Stanisstreet, and Boyes (1999) stated that the knowledge of students in relation to air pollution and damages caused by air pollution, and such a concept must have a major place in the curriculum. The modular curriculum widely covers the outcomes of air pollutions while correlating the events of air pollutions and elaborating the main reasons of air pollution, which allows students to understand the air pollution concepts better. Additionally, the designed curriculum provides information about the other types of pollution in addition to air pollution that might be a reason of for improvement in the conceptual understanding as concepts complement each other and ensure correlation. This can be interpreted that the modular curriculum is significant for learning about the concept of air pollution. The activities of the modular curriculum led to group discussions and changes in the perspective of students towards environmental events. Such circumstance can be interpreted as allowing questioning concepts and improving critical thinking. The modular curriculum allowed students to see the environmental events in more concrete ways through its activities and materials (Dağ & Kırıkkaya, 2012) .
Following the assessment of the preliminary and final tests in relation to the achievement test that was administered to the students for the "Plants and Animals Chapter", there was a statistically significant difference between the preliminary and final test scores in favour of the final test. In consideration of the answers given by the students at the last interview, the majority were mainly about the solution to problems in relation to planst and animals and taking measures, which were both covered in a limited number of references in the literature (Atasoy & Ertürk, 2008; Seçgin, Yalvaç, & Çetin, 2010) .
Following the assessment of the preliminary and final tests in relation with to the achievement test that was administered to the students for the "Environment and Humans Chapter", the statistically significant difference between the preliminary and final test scores of students in favour of the final test indicated that the modular curriculum leads to an increase in the academic success of students. The relation between the environment and humans is the least known subjects of environmental education. While there are almost no studies on this matter in the literature, the level of conceptual understanding is also not clearly known in terms of the relation between the environment and humans. The designed curriculum covers studies regarding such concepts and eliminates any deficiencies. It can be explicitly noted that the students must know such topics, yet they don't have sufficient knowledge. Due to the nature of the designed curriculum, it covers the relation between the environment and humans, which is not included in other curricula. It also supports the problem solving process to the problems such as people causing environmental deterioration and allows the implementation of solutions through the use of knowledge.
Lastly, the results reflected that there was a positive change in the conceptual understanding and academic success among students. The students started to understand the concepts related with environmental education more easily and much more clearly. The students now gave more consideration to environmental problems. The modular curriculum allowed students to learn much detailed information about the concepts of environmental education and improved their critical thinking skills through the provision of group activities allowing the discussion of environmental education concepts, which were taught in the modular curriculum.
The outcomes of the modular curriculum was that students liked environmental education and that the curriculum implemented student oriented practices, which positively changed the environmental attitudes of students, provided sufficient time for the improvement of positive environmental attitudes, contributed to the improvement of environmental attitudes through providing a multi learning environment with reading texts and posters related with environmental education that improved the environmental awareness of students and positively changed their environmental attitudes. Similarly, Akkor and Gündüz (2017) offers to be focusing rather than on the concern of the students with regard to future environmental problems. The importance of the individual studies should be pointed out for the resolution of the environmental problems, and the students should be encouraged in this direction.
The aim of this study was to identify "Is there any significant effect of the designed environmental education modular curriculum on the environmental attitudes of 6 th and 7 th grade students from the schools in the North Cyprus?" The environmental education attitude scale was used in the study. The objective in using such assessment tools was to reflect the changes in the environmental attitudes of students in detail. After the evaluation of the preliminary and final test results of the environmental education attitude scale a t-test was performed to identify whether or not the difference between the preliminary and final tests were statistically significant. There is no statistically significant difference (p = .007, p>0.05) between the preliminary and final test scores of students in favour of final test.
In consideration of the high total scores from the scenarios in relation to the problem solving skills of students, the designed modular curriculum created a positive contribution on the improvement of problem solving skills of students. Since the activities of the curriculum were in accordance with the 5E learning model and to allow the improvement of research skills among students; hence it is not effective for the students to understand the existing environmental problems around them and to attract as well as lead the students in problem solving through the developed scenarios.
